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1. Data {#sec1}
=======

Technologies of biological nitrogen removal from wastewater based on the nitritation-anammox process, which involves partial aerobic oxidation of the ammonium to nitrite (nitritation) and anaerobic oxidation of ammonium by nitrite producing molecular nitrogen (anammox), has been actively developed in recent decades \[[@bib1]\]. The key role in this process is played by the anammox bacteria, a distinct lineage of the phylum Planctomycetes \[[@bib2]\]. Metagenomic studies revealed other members of anammox microbial communities, which usually include microorganisms performing nitrification and denitrification, as well as various heterotrophs \[[@bib1],[@bib3]\].

We sequenced the metagenome of a sludge sample collected from the nitritation-anammox sequencing-batch reactor. Data on the taxonomic assignment of the metagenome are shown in [Fig. 1](#fig1){ref-type="fig"}. Of the obtained 15, 910, 349 sequencing reads, 60.97% were assigned to Bacteria, 0.25% to Archaea, 0.18% to Eukaryota, 0.03% to viruses, while other reads were not classified. At the phylum level, *Proteobacteria* (24.43%, mostly members of the class beta, 18.86%), *Chloroflexi* (23.69%) and *Planctomycetes* (3.92%) were the most abundant. as shown in [Fig. 1](#fig1){ref-type="fig"}. At the species level the most abundant was betaproteobacterium *Thauera phenylacetica*, accounted for 9.78% of all reads. This bacterium can degrade aromatic compounds under denitrifying conditions \[[@bib6]\]. Among the *Chloroflexi*, bacteria closely related to uncultured Chloroflexi bacterium OLB14 \[[@bib3]\], Anaerolineae bacterium UTCFX1 and Anaerolineae bacterium UTCFX3 accounted for 8.09%, 2.73% and 2.66% of sequencing reads, respectively. These genomes were assembled from the sludge metagenomes of wastewater treatment plants. About 3.48% of sequencing reads were assigned to the anammox bacteria of the genus *Candidatus* Brocadia. The obtained data will help investigate the diversity and ecology of the microbial community in the wastewater treatment bioreactor and could be used for genome-based analysis of uncultured microbial lineages, including anammox bacteria.Fig. 1Taxonomic assignment of the metagenome of activated sludge of the nitritation-anammox bioreactor.Fig. 1

2. Experimental design, materials, and methods for metagenome investigation {#sec2}
===========================================================================

2.1. Sample collection and preparation {#sec2.1}
--------------------------------------

The object of this study was a microbial community of activated sludge developed in a sequencing batch nitritation-anammox bioreactor with a volume of 9 L. A working cycle of 6 hours consisted of a sedimentation stage (20 min), followed by the supply the artificial wastewater solution (30 min), and aeration/mixing stage (5 h 10 min). Discharge of treated water took place simultaneously with fresh feeding solution income. During the operation cycle, 2 L of artificial wastewater solution \[[@bib4]\] containing 200 mg NH4--N per L (pH 8.3) was supplied. Non-woven polyethylene fibre carrier was used for retention of the biomass. The reactor was kept at a temperature of 30 °C and an oxygen concentration of 0.4--0.6 mg/L. Activated sludge from the previously described anammox reactor served as an inoculum \[[@bib5]\]. The process of cultivation of activated anammox sludge was carried out for 5 months. During this period, the nitrogen removal efficiency increased from 30% to 90%. The sample of firmly attached sludge (50 g) was collected on day 150 of the start of reactor operation when it stably removed about 90% of the total nitrogen with an influent ammonium concentration of 200 mg NH4--N per liter.

2.2. DNA extraction {#sec2.2}
-------------------

Metagenomic DNA was isolated from the fresh sludge sample using Power Soil DNA Isolation Kit (MO BIO Laboratories Inc, Carlsbad, USA). The quality and concentration of the extracted DNA sample was measured using Qubit® dsDNA HS Assay Kit (Life Technologies), followed by agarose gel electrophoresis. About 6 μg of total DNA (83.7 ng/μL) was isolated.

2.3. Sequencing and taxonomic analysis {#sec2.3}
--------------------------------------

100 ng of DNA was used to prepare the sequencing library using TruSeq nano DNA Library prep Kit (Illumina Inc., USA) following the manufacturer\'s instructions. The sequencing of this library on the Illumina HiSeq-2500 instrument using HiSeq Rapid SBS Run v2 sequencing reagents generated 49,999,055 read pairs (2 × 150 nt, about 15 Gbp in total). Primer removal and quality trimming were performed with Cutadapt v. 1.17 \[[@bib7]\] and Sickle v. 1.33 (<https://github.com/najoshi/sickle>), respectively. Cutadapt was used with the default settings, and Q30 score was used for the Sickle. Overlapping paired-end reads were merged using FLASH \[[@bib8]\]. The final dataset consisted of 79,557,279 sequences (11,528,532,853 bases), of them 15,910,349 represented merged reads (3,009,936,782 bases).

Taxonomic classification of metagenomic sequences was carried out using the Kaiju program \[[@bib9]\], with default parameters. In order to improve the efficiency of taxonomic classification only longer sequences obtained from merged reads were used. A microbial subset of the NCBI non-redundant protein database, also including fungi and microbial eukaryotes (nr + euk option), was used as a reference database. 9,780,729 of 15,910,349 sequences were classified.
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